
the recovery process, the injection 
was inadvertently set up for gold 
78+. This beam was subsequently 
accelerated in the AGS and ex
tracted to the experiments. When 
the error was discovered, it seemed 
best to leave well enough alone; so 
the program is operating, rather 
mysteriously to many, with gold 78+! 

The AGS accelerates the nearly 
fully stripped gold from 0.75 GeV per 
nucleon to 11.4 GeV per nucleon 
and then delivers the beam of 10 7 

ions per pulse to a total of 11 experi
ments on four different beamlines. 
The experiments include four 
searches for quark gluon plasma or 
exotic matter using counter tech
niques and seven small experiments 
that use either emulsion or track de
tector stacks. 

The gold beam presently being ex
tracted from the AGS is essentially 

Brookhaven gold. After acceleration in the Al
ternating Gradient Synchrotron (AGS) Booster 
to 0.75 GeV/c per nucleon, the gold 33+ beam 
passes through a 50 micron thick copper strip
ping foil in the transfer line to the AGS. This 
shows the charge distribution of the gold beam 
after the stripping foil measured with a 
multiwire profile monitor downstream of two 
analyzing bending magnets. 

the one which will be used in experi
ments for the next several years and 
which eventually will be injected into 
the Relativistic Heavy Ion Collider 
(RHIC), presently under construc
tion. RHIC will accelerate the ions to 
20 TeV per ion (100 GeV/nucleon) 
giving an ion collision energy of 40 
TeV. 

From Ed Bleser 

FERMILAB 
Preparing to collide 
Against the background of stringent 
Environment, Safety and Health 
(ES&H) regulations mandated by the 
US Department of Energy for all na
tional Labs, Fermilab prepared to 
mount the next major Tevatron pro-
ton-antiproton collider run. 

The Tevatron Collider was last in 
action in 1989, when a very success
ful one-year run exceeded all expec
tations for the number of proton-
antiproton collisions recorded. This 
time the big CDF detector is joined 
by DO (March 1990, page 6), one-
third the way round the four-mile 
Tevatron ring. For the first time, two 
major detectors will operate at the 
Collider. 

The stakes are high as the big prize 
is the sixth ('top') quark, where data 
collected across the board suggest 
that the long-awaited final constituent 
of hadronic matter should finally be 
within reach. These indications -
consistency arguments from Z de
cays at CERN's LEP electron-posi
tron collider, supplemented by other 
data, notably neutrino experiments -
are substantially reinforced by results 
from CDF, which have established 
that the top quark has to be heavier 
than 89 GeV. 

The upgraded CDF detector em
ploys improved triggering to exploit 
higher proton-antiproton collision 
rates, together with a silicon 
microvertex detector to pick up tran
sient particles decaying near the col
lision point, improved central tracking 
and increased muon detection. 

With a major physics discovery on 
the cards and with two detectors at 
work, each inverse nanobarn of 
Fermilab's integrated luminosity will 
be eagerly scanned. 
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The DO detector, seen here in its assembly 
hall, is now in position for its first taste of pro-
ton-antiproton collisions at Fermilab's 
Tevatron. 

Meanwhile all those having to work 
in the collider areas have undergone 
strict ES&H hazard awareness train
ing. For the CDF detector alone, 400 
people have completed the course 
and passed the final written exami
nation. At DO, keys to the experi
mental pit are only given to those 
who have passed the test. 

COLLIDERS 
Microvertex detectors 
Increasingly, major experiments at 
colliders are being equipped with 
microvertex detectors to track the 
short-lived particles produced close 
to the beam pipe and which would 
otherwise be difficult to see before 
they decay. 

In keeping with technology trends, 
these microvertex detectors make 
extensive use of silicon strips to 
achieve the required fine (several mi
cron) resolution. The first collider ex
periment to be so equipped was 
Mark II for its run at Stanford's SLC 
linear collider in 1989. The SLD de
tector presently running at SLC uses 
a novel pixel microvertex detector 
based on CCD chips, developed in 
the UK (November 1988, page 37). 
For the coming proton-antiproton run 
at Fermilab (see previous story), the 
CDF detector is equipped with a 
microvertex detector containing 
46,000 silicon strips. 

At CERN's LEP electron-positron 
collider, three exper iments-Aleph, 
Delphi and Opal - are so far 
equipped with silicon microvertex de
tectors (July/August 1990, page 7). 
Those at Aleph and Delphi were first 
used in 1990, while that at Opal pro
duced its first events in June 1991. 
Now L3 is preparing to follow suit. 
However because of its size, the L3 
microvertex detector will look some
what different to its LEP companions. 

Of the detector designs in use so 
far, only that for Aleph at LEP uses 
double-sided strip patterns, with one 
layer measuring along the beam di
rection, the other across. This ap
proach was pioneered by the Pisa 
group, and is now being taken up by 
L3. 

However the special L3 geometry 
requires a special mechanical struc
ture 1 metre long to support the com
ponent 'ladders' of the microvertex 
detector, rather than the 35 cm or so 
employed in the other LEP experi
ments. This structure has been de
signed at CERN. The cylindrical ar
rangement is specially mounted 
inside the L3 Time Expansion Cham
ber and supported only at its ends. It 
uses 12 ladders inside and 12 out
side, the latter being slightly tilted to 

18 CERN Courier, June 1992 


